Objective: To assess the effects of evaporation and pasteurization of human milk on its biochemical and immunological composition and on its osmolarity.
Introduction
The nutrition of preterm infants was not an interest in many cultures, since these infants were seen as weak or unacceptable, with a frequently fatal outcome. Improvement in neonatal care of preterm infants and the establishment of intensive care units provided these infants with better chances of survival, requiring greater concern with their nutrition and development. The nutrition of these children plays an important role in neonatal care in that it is responsible for their immediate survival and for their growth and development in the medium and long run. 1 Specific formulas for very-low-birth weight infants have been developed to meet the requirements of this population, in which failure to thrive is quite common. 2 Several studies have demonstrated that preterm infants fed nonfortified human milk, after hospital discharge, show a lower growth rate and lower bone mass density than formula-fed infants. 3 In addition to the concern with growth, the effect on brain development of preterm infants is of paramount importance. Diets containing long-chain polyunsaturated fatty acids have yielded good results at the early stage of development. Only human milk provides adequate amounts of fat and essential fatty acids for children's development. 4 Studies have shown that nutrients in human milk do not provide sufficient amounts of protein, sodium, phosphate and calcium to sustain the proper growth of these preterm infants. 5, 6 This has encouraged the development of new nutritional options for these infants, especially using human milk as a way to maintain their biological value. Given the importance of maintaining the properties of human milk in the nutrition of preterm infants, the aim of the present study was to assess the effects of pasteurization and evaporation of human milk on its biochemical and immunological properties and on its osmolarity. Moreover, it aimed to assess whether evaporation at 30% of its water could make milk meet the nutritional requirements of very-low-birth weight infants.
Methods
This was an experimental study carried out at the Milk 
Results
The results for each nutrient are expressed as means and standard deviations ( Table 1 ). Pasteurization and evaporation at 70% of human milk, compared to in natura human milk, yielded statistically similar results to those of the EHM group.
The osmolarity across the four study groups did not show statistically significant differences.
Discussion
Human milk provides adequate nutrition for full-term newborns, resulting in good growth and development, also increasing their immunity and improving the mother-child emotional status. Nevertheless, in preterm newborns, human milk cannot provide a sufficient amount of some nutrients, and their nutritional requirements are therefore unmet. 17 In this study, two methods were used for the processing of human milk: pasteurization and evaporation.
Pasteurization is used for thermal inactivation of pathogenic microorganisms, allowing its storage in a milk bank. In this study, a rotary vacuum evaporator was used for the removal of 30% of the water. Vacuum plays a key role, since the lower the pressure, the lower the temperature necessary for the boiling of human milk. 18 The temperature used for evaporation was 40°C, since at this temperature, the natural properties of human milk are little affected. Mature human milk contains approximately 7 mEq/L of sodium. 20 In this study, the mean concentration of sodium in in natura milk (9.1 mEq/L) and in pasteurized milk (8.6 mEq/L) was higher than that described in the literature, possibly due to the fact that mothers living in this region ingest more sodium than the recommended allowance. 21 Evaporation of human milk, obtained through the rotary vacuum evaporator, is not so complex and has a low cost.
After the removal of 30% of water from human milk, all the biochemical components analyzed increased by 38%,
showing that more accurate volume meters for control of evaporated water volume and of evaporated milk are necessary during the evaporation process.
Evaporation of human milk reduced the mean concentration of IgA by 45%; however, when compared to in natura human milk, there was no statistically significant 
